Purification and characterization of a soluble form of rat liver NADPH-cytochrome P-450 reductase highly expressed in Escherichia coli.
A recombinant cDNA of rat liver NADPH-cytochrome P-450 reductase (CPR), which lacks the N-terminal hydrophobic region, was amplified by PCR and cloned. The N-truncated cDNA named tCPR was ligated into a pBAce vector and expressed. The tCPR protein expressed in Escherichia coli was recovered into the soluble fraction of the cell lysate and purified to homogeneity by three sequential purification procedures; (I) anion-exchange chromatography on a DEAE-cellulose (DE-52) column, (II) affinity chromatography on 2('),5(')-ADP Sepharose 4B, and (III) chromatography on a hydroxyapatite column. The average yield was 47mg per liter of culture medium. The absorption spectrum of the purified tCPR protein was identical to that of a native full-length CPR purified from rat liver, indicating that tCPR also possesses one molecule each of FAD and FMN. The tCPR protein was able to reduce cytochrome c and was also able to assist heme degradation by a soluble form of rat heme oxygenase-1. However, it failed to support the O-deethylation of 7-ethoxycoumarin by cytochrome P-450 1A1, indicating that the presence of the N-terminal hydrophobic domain is necessary for CPR to interact with cytochrome P-450. Previously, to prepare a soluble form of CPR, full-length CPR was treated with proteinases that selectively removed the N-terminal domain. With the expression system established in this study, however, the soluble and biologically active tCPR protein can be readily prepared in large amounts. This expression system will be useful for mechanistic as well as structural studies of CPR.